Summary: Recruitment probability in fishes may be influenced by the growth rate through the larval and early juvenile stages. We collected Japanese anchovy, Engraulis japonicus, by subsurface trawl hauls in the Kuroshio-Oyashio transition region and compared the otolith daily increment widths corresponding to the larval stage between early juveniles (original cohort) and adult survivors. The otolith daily increment widths were wider in the early juveniles with faster larval growth rate than in those with slower growth rate. Otolith daily increment widths tended to be wider in the adult survivors than in the original cohort after age 40 d. This result indicated that faster-growing larvae had higher probabilities of recruitment success and resulted in constituting a large proportion of adult population in the Japanese anchovy.
INTRODUCTION
The distribution area of the Japanese anchovy, Engraulis japonicus, varied with its population level. Larvae and early juveniles of the Japanese anchovy were distributed in the Pacific offshore waters in the Kuroshio-Oyashio transition region in 1990s when the population was large.1) They were reported to be preferable prey of skipjack tuna Katsuwonus pelamis and mackerels Scomber japonicus, S. australasicus in the Kuroshio-Oyashio transition region,2,3) and therefore, predation is considered to be an important source of their mortality as considered during the early life stage of marine fish in genenral.4) The ability of larval and juvenile northern anchovy, Engraulis mordax, to escape from the predator juvenile S. japonicus increased with growth in the rearing experiments.5) Study on the relationship between the growth rate and survival probabilities in the early life stages of fish has steadily progressed since the discovery that growth increments in the otolith are deposited on a daily basis.6) In Atlantic cod, Gadus morhua, faster-growing larvae selectively survived better than slower-growing larvae until the juvenile stage.7) In extremely fecund marine fish, including the anchovy, growth rates during the larval and juvenile stages can be an important factor regulating the survival rate in the early life stage and therefore recruitment success/failure.
The objective of this study is to elucidate the dependence of recruitment probability on larval growth in EE japonicus in the Kuroshio-Oyashio transition region by comparing the growth history during the larval stage between early juveniles and adult survivors.
MATERIALS AND METHODS
Early juvenile and adult fish Larval growth history
The mean growth rate (G) during the larval stage of early juveniles was calculated as G = (L 2.7) / D, where L is SL of early juveniles at catch, 2.7 is SL of newly hatched larva,9 and D is the age in days of early juveniles at catch. We could not count all otolith daily increments of the adults. As we confirmed that the early juveniles with faster larval growth had wider otolith daily increment widths than those with slower larval growth (see results), the larval growth histories were compared between the early juveniles and the adults in terms of widths of otolith daily increments. Backcalculated mean larval growth rate of the early juveniles
RESULTS

Early juveniles and adults
The G of the early juvenile E. japonicus during the larval stage ranged from 0.43 to 0.91mm d-1. Each was assigned to one of the 6 growth-rate categories by a 0.1mm d-1 interval (Fig . 2) . Fifty three percent (N = 89) of the early juveniles were assigned to the 0.5-0.6 mm d-1 category . Otolith increment width during the larval stage of the early juveniles and the adult survivors 
DISCUSSION
The main spawning period of the Japanese anchovy off the Pacific coastal waters of central Japan extended from April to July.10) The hatch date distribution of early juveniles concentrated in mid -April in 1998 in the Kuroshio-Oyashio transition region, corresponded to the early main spawning period. Since the cohort hatched in spring grew up to about 12cm among 12 months,11) we assumed that the adults caught in 1999, which averaged about 12 cm, were the survivors of early juveniles caught in 1998 in the Kuroshio-Oyashio transition region. The otolith daily increment width (IW) reflects the daily somatic growth in larval Atlantic herring Clupea harengus.12) In this study, the early juveniles with a faster larval growth rate had wider IW than those with a slower larval growth rate (Fig. 3a) . The IW in the Japanese anchovy had a positive correlation to growth rate during the larval stage, suggesting that the narrowest IW at ages in the adult survivors show the required condition in terms of larval and early juvenile growth for recruitment success.
The difference of the slowest increase in IW between the early juveniles and the adult survivors became larger with age > 40 d (Fig. 3) 
